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Septic shock

Some patients with septicaemia or extensive
localised infections, such as general peritonitis,
pass into a state of shock which resembles that
of hypovolaemia, but is often more prolonged,
with a higher incidence of serious complica-
tions, and an overall mortality exceeding 50 per
cent.

Septic shock is a common complication of
infected burns, and of surgical operations,
manipulations or instrumentation on the uro-
genital, gastro-intestinal and biliary tracts. It
occurs also in patients with immunodeficiency
states, such as leukaemia and lymphomas, and
as a complication of cytotoxic drugs or im-
munosuppressive therapy. Many such patients
are dehydrated, and this is an important pre-
disposing factor.

In a patient with known sepsis, high fever
and symptoms and signs of shock, the diag-
nosis is not difficult, but in many patients,
especially the elderly and following surgical pro-
cedures, septic shock develops insidiously,
often without fever, and there may be an initial
'hyperdynamic' stage in which cardiac output
is increased, the blood pressure reduced, peri-
pheral resistance low, and the skin warm: these
features may be due to bacteria-mediated re-
lease of kinins and other vaso-active agents,
More often circulatory changes are similar
from the onset to those of hypovolaemia, with
pallor, sweating, cold extremities, increased
peripheral resistance and reduced cardiac
output, etc. Septic shock is particularly difficult
to reverse and, as with other forms of shock,
the longer it persists the more refractory it
becomes. Tissue hypoxia results in wide-
spread derangement of cell function, and feat-
ures of multi-organ failure often develop. Res-
piratory failure due to 'shock lung' is often
combined with cardiac failure and arrhythmias.
Acute renal failure is also very common, al-
though (as in hypovolaemic shock) many of its
serious effects develop after recovery from
shock.

Disseminated intravascular coagulation (p.
556) is more prone to develop in septic than in
hyppvpl^emic shock. It interferes further with
organ perfiision and, may greatly aggravate pul-
monary failure, or may, by consumption of
; factors and activation of the plasmin
to ,a bleeding state with wide-

spread  haemorrhage,  e.g.   from  the  gastro-
intestinal mucosa.

Treatment of septic shock is based on elimination
of the causal infection, restoration of the circulation,
and correction of hypoxaemic metabolic acidosis
and electrolyte imbalance. Antibiotic therapy cannot
usually await the results of bacteriological culture of
the blood etc. and tests for sensitivity, although it
may need to be subsequently modified according to
the bacteriological findings. The choice and rate of
administration of intravascular fluids will depend on
the results of monitoring procedures and haem-
atological and biochemical tests. These include
monitoring the cardiac filling and systemic arterial
pressures, and frequent assay of the blood gases and
pH, plasma electrolytes and osmolality, platelet
counts and haematocrit. It may also be necessary to
assay the status of the coagulation and plasmin sys-
tems. Intermittent positive-pressure ventilation, in-
stituted at an early stage, has been shown to de-
crease the risk of the development of pulmonary fail-
ure, and drugs which increase cardiac output and
tissue perfusion may be of value. The prognosis de-
pends very much on the availability of experienced
staff and facilities.

Aetiology. The microbial factors responsible
for septic shock are by no means fully eluci-
dated. With widespread use of antibiotics, the
aerobic Gram-ve bacilli have replaced the pyo-
genic cocci as the major cause of septicaemia
and bacteraemia. The organisms most com-
monly responsible include Esch. coli, Proteus,
Klebsietta and in cases of burns Pseudomonas
aeruginosa. About 50 per cent of patients with
blood infection by these bacteria develop septic
shock. Bacteroides (the anaerobic non-sporing
bacilli which constitute over 99 per cent of the
faecal flora) have been recognised quite re-
cently as an important cause of blood infection,
and about 30 per cent of cases are complicated
by shock. All these Gram-ve bacteria release
endotoxins when they die, and there is a wide-
spread belief that endotoxin is a major cause of
the manifestations of septic shock. Animals
injected with endotoxin present many of the
features of septic shock, including dissemin-
ated intravascular coagulation (the so-called
Schwartzman reaction), and endotoxin has been
detected in the blood of shocked patients with
Gram-ve septicaemia by means of the limulus
test (in which endotoxin is detected by its pro-
perty of dotting a lysate of the blood amoeb-
ocytes of Limulus polyphemus, the horse-shoe